WO 2005/021085 



PCT/US2004/027893 



1/6 



Fuzzy rules 



|Fuzzifier j c^ 

ft 

Input 

(Characteristic Doses) 



1 



Fuzzy engine 



Defuzzifier 



Output 

(Adjustment Amounts) 

Fig.1 



flV (Low) 



fvj (high) 



/ NT (Low) 



frJr(high) 



* 



1 






r 












1 




i 



50 100 150 

Input Dose (%) (a) 

i-CO(Low) f CO (high) 





15 20 25 30 35 40 45 50 
Input Dose (%) (c) 

9?v ( Decrease) 9tv (no change) gTV (Increase) 
1 




0 5 10 15 20 25 30 
Input Dose (%) (b) 



-1.0-0.8-0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1.0 

Relative Adjustment Amount (d) 

Fig. 2 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/021085 



PCT/US2004/027893 



step! 

o 



step 2 

o 



2/6 



step 3 

o 



Rule 5 

t r i 



GS 5 



NT 



IfCTvisJjighCcolsLpw C^lsLow 
Rule8 



then AVI^vWill not change AWa/wiO not change AWntSwHI not change, 
y Support 



If C w is High C OT is High CNrfcfilgh 
I I i 

G* 
J 



-fcjilnh than A W uifllnntrhinnaAW u«II inrnfecn AlA/._ will inrnuco ! ■ 



then AW^wdl! not changeAWajWllinct^se^MT will inaease 

T t t t t 



Ctv 
V 



. CO 



Input 



step 4 
steps [J)> 



AWtv AWo 

^ 



CO- 



— v — 
output 



Fig. 3 



Initial Values of dose prescriptions 

^ — 



Initial values of weighing factors 



Optimizing intensity spectrum 




Adjusting Weight 
factors by FIS 



N 



Final solution 



Fig. 4 



CD 



o 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/021085 



PCT/US2004/027893 



4/6 




' 9 11 13 15 17 19 
Iteration Numbers 




Target Volume 
Critical Organ 
Normal tissue 



1 3 5 7 9 11 13 15T17 19 
Iteration Numbers 



Fig. 6 



\ 



120 
100 
a 80 
J 60 
£ 40 
20 




B 



20 40 60 80 100 120 
Target Volume Dose (%) 

120 
100 



20 40 60 80 100 120 
Critical Organ Dose (%) 



ai 80 
i 60 
£ 40 
20 
O 




■B 


(100,20,50) 




(100,30,50) 




(100,40,50) 




(100,50,50) 



20 40 60 80 100 120 
Normal Tissue Dose (%) 



Fig. 7 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/021085 



PCT7US2004/027893 



5/6 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/021085 



PCT/US2004/027893 




Fig.10 




SUBSTITUTE SHEET (RULE 26) 



